For the detection and identification of hydrocarbons and other volatile organic compounds (VOCs) conceptual design of a compact hyperspectral instrument with high spatial and spectral resolution was developed. This paper presents the calculation of the optical thickness of the medium ranges and an evaluation of the measurement uncertainty for the different spectral windows of atmospheric transparency. The optical system, the analytical design and calculation of energy, and the algorithm for selecting optimal parameters for the system were developed on the framework of the Offner scheme.
Introduction
The extraction and transportation of hydrocarbons is now the dominant sector of the Russian economy. There are now more than 930 thousand km of gas and oil pipelines in Russia. In light of the consequences of ecological problems, the loss of raw materials due to large and small leaks, and increased incidences of illegal tapping of gas and oil pipelines, there is an increased need to secure monitoring of the infrastructure and complexes to control the proper technical condition of each portion of the system [1] . The Analysis of the known methods and means for monitoring gas and oil pipelines in the optical range from the aircraft (helicopter) showed that they all carry a high probability of errors in the identification of breakdown. The optoelectronic equipment designed for these systems does not provide a solution to all problems. In particular, it has problems in small leak detection and the identification of gases with in-time thematic maps building. In addition, monitoring systems are usually purchased in foreign countries and come at a heavy cost [2] [3] [4] [5] .
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There is a necessity to create and develop small and compact monitoring systems for use in the field and in remote areas with a broad scope and application versatility, enabling to analyze and identify hydrocarbons and other volatile organic compounds (VOCs) based upon their detailed spectral characteristics. The uniqueness of the hyperspectral system is it opportunities to fix the light at hundreds of very narrow spectral bands, which make it possible to assess the physicochemical properties of the objects. To collect the "hypercube" (cubic model image) the investigated scene is scanned along the direction of motion of the platform, at the same time collecting the second dimension of the detector's entire spectral information. The main advantage of this mode is a synchronous linear dispersement while collecting the spectrum without the need for post-processing [6] [7] [8] [9] . An Unmanned Aerial Vehicle (UAV) is equipped hyperspectral module, able to collect the spectral and topological data in a high-resolution area of interest without significant costs ( Figure 1 ).
Fig. 1. The scheme for obtaining hyperspectral data
In this paper, we propose a method and a means of monitoring gas and oil pipelines on board aircraft, including UAVs. As a method for assessing the state of the gas and oil pipeline proposed hyperspectral analysis, as well as a means of compact hyperspectrometer based on the Offner schemes. Figure 2 shows a block diagram of compact hyperspectrometer for monitoring of oil and gas pipelines in the spectral ranges (1-2.5; 3-5; 8-11) microns. The main functional blocks  multispectral objective (2ω = 8.5˚; 1:1.5); spectrum analyzer on the framework of the Offner scheme; photodetectors block.
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The calculation of signal/noise ratio
To estimate the optical depth of the medium range, carry out calculation of signal/noise ratio in the obtained spectrum of the registration of hyperspectral images of spectral intervals corresponding to the windows of atmospheric transparency. In this case, we assume that the aperture size of the input window, the spectral and spatial resolution for devices on different spectral ranges, remain constant. Consider the spectral range of 8 to 11 microns. The maximum stream that may occur in the study of underlying surface of the Earth may be considered stream emitted by a black body (with emissivity equal to one), having a temperature of about 320K. The integral stream of a black body with a temperature that emits in the spectral range of 8-11 microns is: If we accept that the area the input window of device is a 2 
12.57
, the total transmission scheme can be accepted as  = 0.7, the integrated stream on detector received from a black body at 320 ÒÊ  : 3 7 9 4.4 10 2.21 10 12.57 0, 7 8.56 10 . The hyperspectral device has a spatial encoding wavelength. Coming in on the grating integrated emission is divided by the number required for the registration of the spectral ranges, and each of these divided emission parts registered individual pixels (really, Information Technology and Nanotechnology (ITNT-2016) 169 mostly by one pixel accounts for only part of the small stream as a spectral interval must be recorded, at least, two pixels). Consequently, in the best case, one pixel comes (in this range, to a first approximation, we can assume that the energy is distributed uniformly over the entire spectral range) S/N ratio in the range of the maximum signal is 4 272 9 dB    . Other spectral ranges are calculated, substantially, in the same way, but in place of own blackbody radiation at a certain temperature, the integral of the reflected solar energy is used with maximum albedo of 0.7. Consider the spectral range of 1-2.5 microns, wherein assume that the albedo for maximum signal is 0.7  : 32 5.7 10 / 
The calculation range of optical depth
In remote monitoring, the obtained spectrum area containing volatile organic compounds (VOCs), allows for the simplification allocation algorithm echo. Its power is determined by the following expression relative to an emission wavelength i  [9]: T and the height of area of VOCs and it can be simplified by adopting 12 TT  (which is typical for remote monitoring in field conditions [10] ):
A mathematical condition for the spectral observation area of VOCs is:
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Notice that when ( , ) 0 T    , the absorption spectrum is recorded, while a negative value of  records VOCs emission spectrum area. Knowing the value of the observed spectrum, it is possible to determine the minimum concentration of VOCs, which the device can identify. By adopting observed spectrum of positive, signal/noise ratio for the correlated spec-
Hence, a minimum concentration recorded by the instrument, according to the law of Bouguer -Lambert -Beer law [11] :
From this expression, we can determine the minimum optical depth cloud of VOCs, identifiable by dint of hyperspectral device:
In the same way we obtain the following mathematical calculations for determine the maximum detectable optical depth cloud of VOCs:
To calculate the relative error of measurement device, accept that (that is caused high values of FPA noise in the infrared range of the spectrum [12] ). Thus, the relative error in determining optical depth can be found from the expression:
The calculations of the minimum and maximum values determined by the device, the optical depth and the relative errors of measurement based on the calculated signal/noise ratio and the formulas (9), (10), (11) for the three spectral bands corresponding to the windows of atmospheric transparency. The calculation results are shown in the table: 
Conclusion
Preliminary experimental studies in the laboratory have confirmed the chosen solutions to be correct. The hyperspectrometer conceptual project to assess oil and gas pipelines from aircraft (helicopter) was developed as a result of theoretical and experimental research. The results show the advisability of the development of a prototype and of full-scale field research.
